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POWER CONTROLLER AND ASSOCIATED MULTI-PROCESSOR TYPE 
SUPPORTING COMPUTER SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATION 
5 This application claims the priority benefit of Taiwan application serial no. 

90113919, filed June 8, 2001. 

BACKGROUND OF THE INVENTION 

Field of Invention 

H 10 [0001] The present invention relates to a power controller and an associated 

computer system. More particularly, the present invention relates to a power 

=13 

01 controller and an associated multi-processor type supporting computer system. 

s 

§=* 

mJ Description of Related Art 

ru 

£□ 15 [0002] In general, a motherboard manufacturer needs to produce a dedicated 

motherboard for each type of microprocessor. This is because voltage requirements 
are usually different for different types of microprocessors. Consequently, a universal 
motherboard for all microprocessors is currently unavailable. For example, Intel's 
Coppermine CPU uses a voltage riser module 8.4 (VRM 8.4) while Intel's Tualatin 
20 CPU uses a voltage riser module 8.5 (VRM 8.5). In the meantime, each 
microprocessor uses a different terminal voltage (V TT ). The Coppermine CPU uses a 
terminal voltage 1.5V while the Tualatin CPU uses a terminal voltage 1.25V. Due to 
the differences, motherboard manufacturers have to design voltage controllers and 
motherboards that reflect each particular microprocessor design. 
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SUMMARY OF THE INVENTION 
[0003] Accordingly, one object of the present invention is to provide a power 

controller capable of receiving a voltage identification (VID) signal and a 
microprocessor selection signal. Hence, the correct voltage specification and terminal 
5 voltage are provided to a particular microprocessor in a computer system. In other 
words, the computer system has multi-processor type supporting capacity. 
[0004] To achieve these and other advantages and in accordance with the 

purpose of the invention, as embodied and broadly described herein, the invention 
pi provides a power controller. The power controller includes a first voltage 

U 10 identification digital/analogue converter, a second voltage identification 
03 digital/analogue converter and a selector. The first voltage identification 

digital/analogue converter receives a voltage identification signal and outputs a first 
t! voltage specification signal. The second voltage identification digital/analogue 

s m. converter receives the voltage identification signal and outputs a second voltage 

G 

U 15 specification signal. The selector couples with the first voltage identification 
digital/analogue converter and the second voltage identification digital/analogue 
converter and outputs either the first voltage specification signal or the second voltage 
specification signal according to a microprocessor selection signal. 
[0005] This invention also provides an alternative power controller. The 

20 power controller includes a plurality of voltage identification digital/analogue 
converters and a selector. The voltage identification digital/analogue converters 
receive a voltage identification signal from a specified microprocessor and output a 
plurality of voltage specification signals. The selector couples with each voltage 
identification digital/analogue converter and outputs one of the voltage specification 
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signals according to a microprocessor selection signal and a microprocessor type signal. 
Each voltage identification digital/analogue converter corresponds with one type of 
microprocessor for generating a voltage specification signal suitable for the particular 
microprocessor. 

5 [0006] This invention also provides a multi-processor type supporting computer 

system. The computer system includes a microprocessor socket for holding a 
microprocessor and a power controller that couples to the microprocessor socket. The 
power controller receives a voltage identification signal from the microprocessor and a 
S microprocessor selection signal from the computer system such that the computer 
]j 10 system is able to provide a core voltage to the microprocessor. The power controller 
ffl determines the core voltage according to the microprocessor selection signal. If the 

microprocessor belongs to a first type, the power controller outputs a first voltage 
identification signal and a first terminal voltage. On the other hand, if the 
LH microprocessor belongs to a second type, the power controller outputs a second voltage 
2 15 specification signal and a second terminal voltage. 

[0007] It is to be understood that both the foregoing general description and the 

following detailed description are exemplary, and are intended to provide further 
explanation of the invention as claimed. 


BRIEF DESCRIPTION OF THE DRAWINGS 
The accompanying drawings are included to provide a further understanding of 
the invention, and are incorporated in and constitute a part of this specification. The 
drawings illustrate embodiments of the invention and, together with the description, 
serve to explain the principles of the invention. In the drawings, 
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[0008] Fig. 1 is a sketch of a power controller suitable for operating a 

Coppermine or Tualatin microprocessor inside socket 370 according to a first preferred 
embodiment of this invention; 

[0009] Fig. 2 is a diagram showing in more detail the selector inside the power 

5 controller in Fig. 1.; 

[0010] Fig. 3 is a sketch of a power controller suitable for operating a K7 

desktop or K7 portable microprocessor inside socket 462 according to a second 
preferred embodiment of this invention; and 

[0011] Fig. 4 is a sketch of the motherboard of a computer system capable of 

10 supporting a multiple of processor types according to a third preferred embodiment of 
this invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0012] Reference will now be made in detail to the present preferred 

15 embodiments of the invention, examples of which are illustrated in the accompanying 
drawings. Wherever possible, the same reference numbers are used in the drawings 
and the description to refer to the same or like parts. 

[0013] Fig. 1 is a sketch of a power controller suitable for operating a 

Coppermine or Tualatin microprocessor inside socket 370 according to a first preferred 
20 embodiment of this invention. As shown in Fig. 1, a power controller 100 receives a 
voltage identification (VID[4:0]) signal 120 from a microprocessor (such as a 
Coppermine microprocessor or a Tualatin microprocessor) 110. A VRM 8.4 voltage 
identification digital/analogue converter 115 and a VRM 8.5 voltage identification 
digital/analogue converter 125 inside the power controller 100 pick up the voltage 
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identification signal 120 and output a voltage specification signal that satisfies the 
Coppermine microprocessor or Tualatin microprocessor according to the voltage 
identification signal. In addition, a selector 150 outputs a correct voltage specification 
signal 150 according to a microprocessor selection signal 130 provided by the 
5 motherboard. Hence, the voltage specification signal 150 is able to meet VRM 8.4 or 
VRM. 8.5 specification. The power controller 100 utilizes the voltage specification 
signal 150 to control a MOSFET switching circuit 140. Ultimately, the MOSFET 
switching circuit 140 is able to output a correct core voltage 160 to a central processor 
(a core voltage according to VRM 8.4 specification of Intel's Coppermine processor or 
10 a core voltage according to VRM 8.5 specification of Intel's Tualatin processor). 
Furthermore, the power controller 100 is able to output correct terminal voltage (V TT ) 
170 (1.5V for Intel's Coppermine processor and 1.25V for Intel's Tualatin processor) to 
y, the microprocessor 110 according to the microprocessor selection signal 130. 

fil [0014] As shown in Fig. 1, the power controller 100 includes at least a VRM 8.4 


Q 15 voltage identification digital/analogue converter 115 and a VRM 8.5 voltage 
identification digital/analogue converter 125. The VRM 8.4 voltage identification 
digital/analogue converter 115 receives the voltage identification signal and outputs a 
voltage specification signal that meets the demand of a Coppermine processor. 
Similarly, the VRM 8.5 voltage identification digital/analogue converter 125 receives 
20 the voltage identification signal and outputs a voltage specification signal that meets the 
demand of a Tualatin processor. According to the microprocessor selection signal 130, 
the power controller 100 determines the type of microprocessor 1 10 in a microprocessor 
system. If a Coppermine processor is plugged into the system, the power controller 
100 outputs voltage specification signals according to the specification inside the VRM 


5 


FILE: 7228USF.RTF 

8.4 voltage identification digital/analogue converter 115 as well as a 1.5V terminal 
voltage. However, if a Tualatin processor is plugged into the system, the power 
controller 100 outputs voltage specification signals according to the specification inside 
the VRM 8.5 voltage identification digital/analogue converter 125 as well as a 1.25V 
terminal voltage. 

[0015] Fig. 2 is a diagram showing in more detail the selector inside the power 

controller in Fig. 1. As shown in Fig. 2, the selector 105 includes a VRM 8.4 voltage 
identification digital/analogue converter 115, a VRM 8.5 voltage identification 
digital/analogue converter 125 and a multiplexer 135. The multiplexer 135 receives 
the microprocessor selection signal 130 as a control signal and outputs voltage 
specification signals according to the specification inside the VRM 8.4 voltage 
identification digital/analogue converter 115 or the specification inside the VRM 8 5 
voltage identification digital/analogue converter 125. 

[0016] Fig. 3 is a sketch of a power controller suitable for operating K7 desktop 

or K7 portable microprocessor inside socket 462 according to a second preferred 
embodiment of this invention. As shown in Fig. 3, a power controller 10 receives a 
voltage identification signal 120 from a microprocessor 190 (a K7 desktop processor or 
a K7 portable processor). A motherboard (not shown) provides a microprocessor 
selection signal 130 to the selector 205 inside the power controller 200 to produce a 
correct voltage specification signal 150. In other words, the voltage specification 
signal 150 meets the VRM 9.0 specification or the portable K7 specification. 
According to the voltage specification signal 150, the power controller 200 controls a 
MOSFET switching circuit 140. Hence, the MOSFET switching circuit can output a 
correct processor core voltage 160 (the core voltage for an AMD K7 desktop processor 
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is the VRM 9.0 specification and AMD K7 portable processor uses K7 portable 
specification). 

[0017] Fig. 4 is a sketch of the motherboard of a computer system capable of 

supporting a multiple of processor types according to a third preferred embodiment of 
this invention. As shown in Fig. 4, the computer system is able to support various 
types of microprocessors. The computer system uses a pair of microprocessor sockets 
(Socket 370 and Socket 462) for plugging Intel's Coppermine processor, Intel's 
Tualatin processor, AMD's K7 desktop processor or AMD's K7 portable processor. 
The microprocessor is plugged into either one of the two sockets. Voltage 
identification signal terminals on the microprocessor sockets are connected to a power 
controller 300. Hence, the power controller 300 can receive a voltage identification 
signal 120 transmitted from a first microprocessor (Intel's Coppermine processor, or 
Intel's Tualatin processor) 110 or a second microprocessor (AMD's K7 desktop 
processor or AMD's K7 portable processor) 190. By a combining microprocessor 
selection signal 130 and a microprocessor type signal 180 from the motherboard, a 
voltage identification signal 150 according to the specification of the VRM 8.4 voltage 
identification digital/analogue converter 115, the specification of the VRM 8.5 voltage 
identification digital/analogue converter 125, the specification of the VRM 9.0 voltage 
identification digital/analogue converter 215 or the specification of the K7 portable 
voltage identification digital/analogue converter 225.is selected. Hence, the power 
controller 300 is able to control a MOSFET switching circuit 140 to output a correct 
microprocessor core voltage 160 (the VRM 8.4 specification of Intel's Coppermine 
processor, the VRM 8.5 specification of Intel's Tualatin processor, the VRM 9.0 
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specification of AMD's K7 desktop processor or the K7 portable specification of K7 
portable processor). 

[0018] It will be apparent to those skilled in the art that various modifications 

and variations can be made to the structure of the present invention without departing 
from the scope or spirit of the invention. In view of the foregoing, it is intended that 
the present invention cover modifications and variations of this invention provided they 
fall within the scope of the following claims and their equivalents. 


